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ABSTRACT The high-temperature solidification structures in hypereutectic ductile iron are shown
clearly by the color etching technique, and the morphology characteristic and growing manner of
austenite during solidification process are analysed. The results reveal that the forming conditions of
both the primary austenite dendrite and austenite shell dendrite are mainly related to cooling rate
and undercooling of melt. With increasing the casting modulus M, the counts of dendrites reduce, the
second arm space increases remarkably and the morphology of dendrites in hypereutectic ductile iron
will be transformed from primary austenitic dendrite into shell dendrite. When M, less than 0.3 cm
the measured second arm space is in agreement well with that calculated theoretically. A ring-like
austenite shell has formed around the primary graphite sphere. At the earlier stage of eutectic, the
enveloped or nor- enveloped frame austenite shell has formed. There is no austenite shell outer the
nodular graphite formed in the later stage of eutectic. The austenite shell is a part of the austenite
dendrites.
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Fig.1 Secondary electron image of dendrite in ductile iron
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Fig.3 Secondary electron images of austenitic shell dendrite

(a) formation of dendrite tip from surface of spherical
crystal  (b) growth of primary arm (c) formation
of second arm  (d) formation of spherical crystal at
the tip of second arm (e) formation of dendrite arm

from surface of spherical crystal
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Fig.4 Growing process of austenitic shell dendrite
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Fig.5 Effects of M; on quantity and morphology of den-
drite
1 Quantity of dendrites (C.E=4.56)
arm spacing (C.E=3.95) 3 Secondary arm spacing
(C.E=4.56) 4 Theoretically calculated value for sec-
ondary spacing (C.E=3.95) 5 Theoretically calcu-
lated value for secondary spacing (C.E=4.56) (C.E—
carbon equivalent)
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Fig.86 Growing morphologies of eutectic austenite

(a) morphologies of various eutectic austenite
shell (b) a ring—like austenite shell
1 Ring-like austenite shell 2 Frame austenite

shell 3 Eutectic austenite from periphery
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